were applied through the current-passing microelectrode, which was positioned near the middle of the fiber. The resulting changes in membrane potential were recorded with a second microelectrode at three to five points along the fiber at distances ranging from 50 to 1,000 pm from the point of current application. If the resting membrane potential declined by more than 5 mv during the series of penetrations, the fiber was rejected. From these measurements it was possible to calculate the length constant (X) and the effective (input) resistance (R,) of the fiber (2, 19, 2 1, 22). Fiber radius (a) was measured with an eyepiece micrometer.
Mean fiber radius was also determined in EDL and SOL muscles which had been fixed, embedded in wax, and sectioned transversely (24). Values for sarcoplasmic resistivity (Ri) were taken as 143 ohm cm for EDL fibers and 157 ohm cm for SOL fibers at 37 C, as given by Kiyohara and Sato (23 Fig. 2 show that the distribution of TPT for EDL fibers is unimodal, with a large peak centered at 5 msec. The distribution is skewed toward higher values for TPT.
For the SOL fibers, a bimodal distribution emerged, with peaks centered at 11 and at 17 msec. Here, also, the distribution is skewed toward higher values of TPT. Although there is a 20 % overlap of the higher EDL values with the lower SOL values, the fiber composition of the two muscles is clearly different.
The range of values for TPT is much greater in the SOL (9.1-31.6 msec) than in the EDL (3.9-13.1 msec). Action potentials. Records of action potentials recorded by microelectrodes from fibers in the two muscles were analyzed to see whether differences existed which could be correlated Table 1 . Resting membrane potentials and action potential amplitudes are similar in the two muscles. The only significant difference which we could demonstrate is in the time integral, which is slightly (but significantly) greater in the SOL fibers. There is also a difference in the maximum rate of rise of the action potential, but in our sample this difference was not statistically significant. The slower rate of rise and greater duration of the action potential in SOL fibers may be consequences of differences in membrane electrical properties (see below). The differences between action potentials in the two muscles are small by comparison with the differences in TPT.
Membrane electrical constants. Analysis of membrane electrical constants yielded the results summarized in Table 2 . Length constants are of higher mean value and show a much greater range in SOL fibers (Fig. 3) . Hence, the mean value for specific membrane resistance (referred to unit fiber surface area) is also greater for SOL fibers. (Fig. 4) , while only one to two layers of SR sppeared at this level in SOL fibers (Fig. 5) . In both muscles, the SR PITas reduced to relatively few longitudinally oriented tubules at the margins of the A band, but increased in volume again near the center of the A band (Fig. 6) .
Calculations of SR volume as a percentage of fiber volume (averaged from 6 fibers in each muscle) gave 5.5 % for EDL fibers and 2.9 % for SOL fibers. The difference in SR volume \yas significant. The transverse tubular system was similar in general arrangement in fibers of the two muscles. Triads occurred regularly at the boundary between A and I bands (Figs. 6 and 7). Quantitative differences were readily demonstrated. In EDL fibers, triads occurred at almost all inter- myofibril spaces at the A-I boundary. The incidence of triads at these locations was 91%. In the SOL fibers triads were often missing from these sites, and the overall incidence was 68 %-substantially lower than in the EDL. Calculation of total TTS volume -(as a percentage of fiber volume) gave 0.40 % in the EDL and only 0.22 % in the SOL. The surface area of the TTS, calculated for a fiber of 30 ,um diam, was 3.1 cm2 per square centimeter fiber surface for EDL fibers and 1.8 cm2 per square centimeter fiber surface in SOL fibers. Thus, a substantial and significant difference in mean TTS volume and area exists in fibers of EDL and SOL muscles. The findings are qualitatively similar to those of Schiaffino et al. (29) in rat muscles. Our quantitative results show that in spite of structural diversity within each muscle, there is a significant difference between SOL and EDL fibers.
DISCUSSION
The frequency-distribution histograms for the TPT for directly stimulated mouse-muscle fibers are similar to those of Close ( 14) f or indirectly stimulated motor units in the rat (9. 15). In both rodents the EDL has a rather uniform * P < 0.1 (t test).
f P < 0.001 (t test). \ * samples.
by 10.220.33.2 on July 13, 2017 http://ajplegacy.physiology.org/ Downloaded from population of fibers with a short TPT (fast), while the the mouse, however, the EDL fibers with longer TPTs over SOL has fibers with both intermediate and long (slow) lap with SOL fibers with short TPTs (Fig. 2) . This ma) TPTs. In the rat the "intermediate" Fig. 4 . thicker in this fiber than in fiber of Fig. 6 . of the two muscles are structurally and histochemically similar.
Both Yonemura (31) and Buller et al. ( 11) have reported that the peak amplitude of the action potential is greater in fibers of fast muscles than slow, although the absolute amplitudes reported in these two papers are very different from each other. The present results for the action potential in mouse fibers agree very closely with those of Albuquerque and Thesleff (2) f or rat muscles, in that there was no differ-:nce in peak amplitude of the action potentials of the two ;ypes of muscle. The slower time course of action potentials in SOL fibers is in agreement with results of previous studies (2, 11). The d'ff 1 erences between the action potentials of SOL and EDL fibers were slight and may not have had a large effect on the time course of contraction in these fibers. However, until a careful study is done on the relationship between membrane potential changes and tension development in mammalian fibers, no firm conclusion about the relative effect of the time course of the action potential on dynamic properties can be reached.
In the present study, it was found that mouse SOL fibers have higher mean R, and lower mean Cm than EDL fibers. These differences could well be related to the lower density of TTS present in most SOL fibers. A less developed TTS would reduce the current pathway between the exterior and interior of the fiber, giving higher R,. The less extensive TTS would also reduce the total area of membrane contributing to membrane capacitance. Similar considerations have been shown to apply to frog twitch and tonic fibers ( 1, 16, 18, 27 There is evidence that the SR of fast muscle accumulates calcium more rapidly than that of slow muscle (20). It has also been shown that there is more SR in the fibers of fast mouse and rat muscles than in fibers of slow muscles (26, 29 
